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AMENDMENT  NO.  1  APRIL  2011 
I  TO 

IS  4446  (PART  1) :  2008  CHLOROPHYLL,  FOOD 
GRADE  —  SPECIFICATION 

PART  1  MAGNESIUM  COMPLEX 

(Second  Revision) 

[Page  1,  Table  1,  SI  No.  (ii),  col  2]  —  Substitute  'Residual  solvents  (Acetone, 
methanol,  ethanol,  propan-2-ol,  hexane),  mg^g.  Max'  for  'Residual  solvents,  mg/kg,  Max  Acetone, 
methanol,  ethanol,  propan-2-ol,  hexane^''  and  delete  footnote. 

[Page  1,  Table  \,  SI  No.  (ii),  col  4]  —  Substitute  'B'/or  '_'. 

[Page  1,  Table  \,Sl  No.  (iii),  coll]  —  Substitute  'Dichloromethane,  mg/kg,  Aftw' 
for  'Dichloromethane"'  and  delete  footnote. 

[Page  1 ,  Table  1 ,  SI  No.  (iii),  col  4]  —  Substitute  'b' for  '_'. 

[Page  2,  clause  5.3(d)]  —  Substitute  'Net  quantity '^br  'Net  content'. 

(Page  3,  Annex  A)  —  Insert  the  following  new  Annex  after  Annex  A: 

ANNEX B 
[Table  \,  SI  No.  (n)  and  (ui)] 

DETERMINATION  OF  RESIDUAL  SOLVENTS  AND 
DICHLOROMETHANE  USING  HEAD  SPACE  CHROMATOGRAPHY 

B-1  METHOD  1  (DETERMINATION  CARRIED  OUT  IN  WATER) 

B-1.1  Reagents  '...  ,  i 

B-1. 1.1  B/anA:,  sample  with  very  low  solvent  content. 
B- 1 . 1 .2  Internal  Standard,  3  -methyl  -2-pentanone. 
B-1.1.3  Methanol 
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B-1.1.4  Deminerallzed  Water  " 

B-1.1.5  Internal  Standard  Solution  —  Add  50.0  ml  water  to  a  50  ml  injection 
vial  and  seal.  Accurately  weigh  and  inject  15  fj.1  3-methyl-2-pentanone  through 
the  septum  and  reweigh  to  within  0.01  mg. 

B-1.1.6  Blank  Solution  —  Weigh  accurately  0.20  g  of  the  blank  into  an  injection 
vial.  Add  5.0  ml  of  water  and  1.0  ml  of  the  internal  standard  solution.  Heat  at 
60°C  for  10  min  and  shake  vigorously  for  10  sec. 

B-1.1.7  Samples  —  Weigh  accurately  0.20  g  sample  into  an  injection  vial.  Add 
5.0  ml  water  and  add  l.O  ml  of  the  internal  standard  solution.  Heat  at  60°C  for  10 
min  and  shake  vigorously  for  10  sec. 

B-L1.8  Calibration  Solution  —  Weigh  accurately  0.20  g  of  the  blank  into  an 
injection  vial.  Add  5.0  ml  of  the  water  and  1.0  ml  of  the  internal  standard 
solution.  Weigh  the  vial  accurately  to  within  0.01  mg.  Inject  a  known  volume  of 
the  component  of  interest  through  the  septum  and  again  reweigh  the  vial.  Heat  at 
60°C  for  10  min  and  shake  vigorously  for  10  sec. 

B-1. 2  Procedure 

Place  the  sample,  blank  and  calibration  samples  in  the  sample  tray  of  the  head- 
space  gas  chromatograph  —  FID  system.  Analyze  using  the  following  analytical 
conditions. 

B-1.2.1  Column  —  Fused  silica,  length  0.8  m,  i.d.  0.53  ram,  coated  with  DB- 
wax,  film  thickness  1  \im. 

B-1. 2.2  Coupled  with,  fused  silica,  length  30  m,  i.d.  0.53  mm,  coated  with  DB-1, 
film  thickness  5  urn. 

B-1.2.3 


Conditions: 

Carrier  gas: 
Flow  rate: 
Detector: 

Temperatures: 
Injector: 


Helium 

208  kPa,  5  ml/min 

FID 

140°C 
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Oven  35°C  for  5  min,  then  5°C/min 

conditions:     •      to  90°C,  then  6  min  at  90° 

Detector:  300°C 

Head  space  sampler 
Sample  heating 
temperature:  60°C 

Sample  heating 
period:  10  min 

Syringe  temperature:  70°C  ' 

Transfer  temperature:  80°C 
Sample  gas  injection:  I.G  ml  in  split  mode 

B-1.3  Calculation 

A  X  B  X  C/50  =  mg  component  per  injection  vial 

where 

A  =  relative  peak  area  of  the  component  concerned, 
B  =  mg  internal  standard,  and 
C  =  calibration  factor. 

Calibration  factor  =  D  x  50  /  (£  x  (F-  G)  ," 

where 

D  =  mg  component  weighed, 

E=mg  internal  standard, 

F  =  relative  peak  area  of  component  for  the  calibration  solution,  and 

G  =  relative  peak  area  of  the  same  component  for  the  blank  solution. 

B-2  METHOD  II  (DETERMINATION  CARRIED  OUT  IN  METHANOL) 

B-2.1  Reagents 

B-2.1.1  Blank,  sample  with  very  low  solvent  content. 

B-2.1.2  Internal  Standard,  3-methyl-2-pentanone. 

B-2.1.3  Methanol 

B-2. 1.4  Demineralized  Water 
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I 
B-2.1.5  Internal  Standard  Solution  —  Add  50.0  m!  methanol  to  a  50  ml  injection 
vial' and  seal.  Accurately  weigh  and  bject  (15  \i\  3-methyl-2-pentanone  through 
the  septum  and  reweigh  to  within  0.0 1  mg. 

B-2.1.6  Blank  Solution  —  Weigh  accurately  0.20  g  of  the  blank  into  an  injection 
vial!  Add  5.0  ml  of  methanol  and  1.0  ml  of  the  internal  standard  solution.  Heat  at 
60°C  for  10  min  and  shake  vigorously  for  10  sec. 

B-2.1.7  Samples  —  Weigh  accurately  0.20  g  sample  into  an  injection  viaL  Add 
5.0  ml  methanol  and  add  1 .0  ml  of  the  internal  standard  solution.  Heat  at  60X  for 
10  min  and  shake  vigorously  for  10  sec. 

B-2.1.8  Calibration  Solution  —  Solution  A:  Add  50.0  ml  methanol  to  a  50  ml  vial 
and  seal.  Accurately  weigh,  to  within  0.01  mg,  the  vial  and  inject  50  nl  of  the 
component  of  interest  through  the  septum.  Reweigh  the  vial.  Mix  well. 

Weigh  into  an  injection  vial,  a  known  amount  of  blank  (0.20  g),  add  4.9  ml  of 
methanol  and  1.0  ml  internal  standard  solution.  Introduce  0.1  ml  of  Solution  A 
into  the  injection  via!.  Mix  well  and  heat  at  60°C  for  10  min  and  shake  vigorously 
for  10  sec. 

B-2.2  Procedure 

Place  the  sample,  blank  and  calibration  samples  in  the  sample  tray  of  the  head- 
space  gas  chromatograph  -^  FID  system.  Analyse  using  the  followmg  analytical 
conditions. 

B-2.2.1  Column  -  Fused  silica,  length  0.8  m,  i.d.  0.53  mm,  coated  with  DB-wax, 
fihn  thickness  1  ^m. 

B-2.2.2  Coupled  with,  fused  silica,  length  30  m,  i.d.  0.53  mm,  coated  with  DB-1, 
film  thickness  5  p.m. 

B-2.2.3 


r 
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Temperatures: 

Injector: 

MO-'C 

Oven 

35°C  for  5  min,  then  5°C/min  to 

conditions: 

90°C,  then  6  min  at  90°C 

Detector: 

300°C 

Head  space  sampler 

Sample  heating 

temperature: 

60°C 

Sample  heating 

period: 

10  min 

Syringe  temperature: 

70°C 

Transfer  temperature: 

80°C 

Sample  gas  injection: 

1.0  ml  in  split  mode 

B-2.3  Calculation 

^  X  5  X  C/50  =  mg  component  per  injection  vial 

where 

A  =  relative  peak  area  of  the  component  concerned, 
J?  =  mg  internal  standard,  and 
C  =  calibration  factor. 

Calibration  factor  =  £)  x  50  /  (£  x  (F-  G)  x  10) 


where 


£>  =  mg  component  weighed, 

£  =  mg  internal  standard, 

F  =  relative  peak  area  of  component  for  the  calibration  solution,  and 

G  =  relative  peak  area  of  the  same  component  for  the  blank  solution. 


Conditions: 

Carrier  gas: 
Flow  rate: 
Detector: 


Helium 

208  kPa,  5  ml/min 

FID 


(FADS) 


Reprography  Unit,  BIS,  New  EJelhi,  India 


Food  Additives  Sectional  Committee,  FAD  8 


FOREWORD 

This  Indian  Standard  (Part  1)  (Second  Revision)  was  adopted  by  the  Bureau  of  Indian  Standards,  after  the  draft 
finalized  by  the  Food  Additives  Sectional  Committee  had  been  approved  by  the  Food  and  Agriculture  Divisional 
Council. 

Chlorophyll,  the  green  pigment  of  plants,  is  extracted  and  widely  used  as  a  colouring  matter  for  various  food 
items.  It  is  obtained  by  solvent  extraction  of  grass,  lucerne,  nettle  and  other  plant  material.  During  the  subsequent 
removal  of  solvent,  the  naturally  present  co-ordinated  magnesium  may  be  wholly  or  partly  removed  from  the 
chlorophylls  to  give  the  corresponding  phaeophytins.  The  principal  colouring  matters  are  the  phaeophytins  and 
the  magnesium  chlorophylls  and  the  extracted  product  from  which  the  solvent  has  been  removed  contains  other 
pigments  such  as  carotenoids  as  well  as  oils,  fats  and  waxes  derived  from  source  material. 

This  standard  is  one  of  a  series  of  Indian  Standards  for  natural  food  colours  permitted  under  the  Prevention  of 
Food  Adulteration  Rules,  1955. 

This  standard  was  first  issued  in  1967  and  covered  the  magnesium  complex  of  chlorophyll  only.  It  was  later 
revised  in  1986  into  two  parts,  namely: 

Part  1  Magensium  complex 
Part  2  Copper  complex 

This  standard  is  being  revised  taking  into  consideration  the  latest  publication  for  the  food  colour  issued  by 
JECFA  and  also  the  latest  specifications  laid  down  under  the  US  FDA  and  the  EEC  Directives.  In  this  revision 
requirement  for  the  purity  of  chlorophyll  and  also  the  limit  for  residual  solvent  has  been  incorporated  and 
requirements  for  heavy  metal  contaminants  made  more  stringent  to  align  with  the  international  requirements. 

Requirements  for  chlorophyll,  food  grade  have  been  prescribed  under  the  Prevention  of  Food  Adulteration  Rules, 
1955  and  due  consideration  has  been  given  to  the  rules  in  the  formulation  of  this  standard.  Due  consideration  has 
also  been  given  to  the  Standards  of  Weights  and  Measures  (Packaged  Commodities)  Rules,  1977.  However,  this 
standard  is  subject  to  restrictions  imposed  under  these,  wherever  applicable. 

Description 

Common  Name  —   Chlorophyll 

Synonyms  —   Magnesium  chlorophyll,  magnesium  phaeophytin,  CI  Natural  green  3,  C.I.  (1975)  No.  75810; 

INS  No.  140 

C.A.S.  Number   —  Phaeophytin  a.  Magnesium  complex:  479-61-8 

Phaeophytin  b.  Magnesium  complex:  519-62-0 

Chemical  Names  —  The  major  colouring  principles  are: 

Phytyl  (IS^R,  17S,  18S)  -3-(8-ethyl-132-methoxycarbonyl-2,7,  12,18-tetramethyl-13'-oxo-3-vinyl-13'-132-17, 
18  tetrahydrocyclopenta  [at]-prophylrin-17-yl)propionate,  (Phenophytin  a),  or  as  the  magnesium  complex 
(Chlorophyll  a). 

Phytyl  (132R,17S,  18S)-3-(8-ethyl-7-formyl-132-methoxycarbonyl-2, 12. 18-trimethyl-13'-oxo-3-vinyI-13i-132- 
17,  18-tetrahydro-cyclopenta  [at]-prophylrin-17-yl)propionate,  (Phenophytin  a),  or  as  the  magnesium  complex 
(Chlorophyll  a). 

Chemical  Formula 

Phaeophytin  a  magnesium  complex  (Chlorophyll  a):  C55H72MgN405 

{Continued  on  third  cover) 


{Continued  from  second  cover) 

Phaeophytin  a:  C55H72MgN405 

Phaeophytin  b:  Magnesium  complex  (chlorophyll  b):  Cj5H7oMgN406 

Phaeophytin  b:  C55H72N40g 

Molecular  Weight 

Phaeophytin  a:  magnesium  complex  (Chlorophyll  b)  893.51 

Phaeophytin  a:  871.22 

Phaeophytin  b:  magnesium  complex  (Chlorophyll  b)  907.49 

Phaeophytin  b:  885.20 

Solubility  —  Insoluble  in  water;  soluble  in  ethanol,  diethyl  ether,  chloroalkanes,  hydrocarbons  and  fixed  oils. 

The  structural  formula  of  chlorophyll  is  given  below: 


®  =  CHg      ®  =  CHO 


C-OCH3 


Chlorophyll  a      Chlorophyll  b 


0  CH3CH3     CH3     CH3 


CH3  ^  CH3 

Chlorophyll  Magnesium  Complex 

For  the  purpose  of  deciding  whether  a  particular  requirement  of  this  standard  is  complied  with,  the  final  value, 
observed  or  calculated,  expressing  the  result  of  a  test  or  analysis,  shall  be  rounded  off  in  accordance  with 
IS  2  :  1960  'Rules  for  rounding  off  numerical  values  (revised)'.  The  number  of  significant  places  retained  in  the 
rounded  off  value  should  be  the  same  as  that  of  the  specified  value  in  this  standard. 
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Indian  Standard 
CHLOROPHYLL,  FOOD  GRADE  —  SPECIFICATION 

PART  1  MAGNESIUM  COMPLEX 

(  Second  Revision ) 


1  SCOPE 

This  standard  (Part  1)  prescribes  requirements  and 
methods  of  sampling  and  test  for  chlorophyll,  food 
grade. 

2  REFERENCES 

The  following  standards  contain  provisions,  which 
through  reference  in  this  text  constitute  provisions  of 
this  standard.  At  the  lime  of  publication,  the  editions 
indicated  were  valid.  All  standards  are  subject  to 
revision  and  parties  to  agreements  based  on  this 
standard  are  encouraged  to  investigate  the  possibility 
of  applying  the  most  recent  editions  of  the  standards 
indicated  below: 

IS  No.  Title 

1070  :  1992  Reagent  grade  water  (third  revision) 

1699  :  1994         Methods  of  sampling  and  test  for 

food  colours  (second  revision) 
2491  :  1998  Food  hygiene  —  General  principles 

— Code  of  practice  (second  revision) 

3  DESCRIPTION 

Chlorophyll  is  a  waxy  solid  ranging  in  colour  from 
olive  green  to  dark  green  depending  on  the  content  of 
coordinated  magnesium. 

4  REQUIREMENTS 

4.1  Thin-Layer  Chromatography 

Apply  a  1  in  20  solution  of  the  sample  in  chloroform 
as  a  band  of  the  length  of  2  cm  to  a  Silica  60  TLC 
plate.  After  drying,  develop  the  plate  by  a  mixture  of 
50  percent  hexane,  45  percent  chloroform  and  5  percent 
ethanol  (General  purpose  reagent  grade  chloroform  is 
supplied  with  2  percent  of  added  ethanol  as  a  stabilizer. 
The  5  percent  ethanol  in  the  solvent  mixture  is  in 
addition  to  this),  until  the  solvent  ascends  to  a  point 
15  cm  above  the  initial  spots.  Allow  the  solvent  to 
evaporate,  then  visually  examine  the  separated  spots 
and  identify  the  components  of  interests  by  their  Rf 
values  and  colours. 

Approximate  /?f  values  and  colour  of  the  spots  are  as 
follows: 


a)  Phaeophytin  a:  0.77,  grey/brown; 

b)  Phaeophytin  b:  0.75,  yellow/brown; 

c)  Chlorophyll  a:  0.50,  blue/green;  and 

d)  Chlorophyll  b:  0.63,  yellow/green. 

In  addition  spots  may  be  visible  for  3-carotene  at 
Rf  0.81  and  xanthophyll  at  Rf  0.47  and  0.23. 

4.2  The  material  shall  also  conform  to  the  requirements 
given  in  Table  1. 

4.3  The  product  shall  be  processed,  packed,  stored  and 
distributed  under  hygienic  conditions  in  licenced 
premises  (see  IS  2491). 

Table  1  Requirements  for  Chlorophyll 

(Clause  4.2) 


SI            Characteristic          Requiremeni 

Method  of  Test 

No. 

Refto 

Annex     Clause 

of  This        of 

Standard   IS  169 

(1)                       (2) 

(3) 

(4)           (5) 

i)   Total    combined    phaeophytins 

10 

A            — 

and  their  magnesium  complexes. 

percent  by  weight.  Max 

ii)  Residual  solvents,  mg/kg.  Max 

50 

—            — 

Acetone,    methanol,    ethanol. 

propan-2-ol,  hexane" 

iii)  Dichloromethane'^ 

10 

—            — 

iv)  Arsenic  (as  As),  mg/kg.  Max 

3 

—            15 

v)  Lead  (as  Pb),  mgAcg,  Afox 

10 

—            15 

''  Method  of  test  under  preparation. 

5  PACKING,  STORAGE  AND  MARKING 

5.1  Packing 

The  material  shall  be  filled  in  amber-coloured  glass 
containers  or  any  other  suitable  containers  under  an  inert 
gas  as  carotene  is  sensitive  to  oxygen  and  light.  The 
containers  shall  be  such  as  to  preclude  contamination  of 
the  contents  with  metals  or  other  impurities. 

5.2  Storage 

The  material  shall  be  stored  in  a  cool  and  dry  place  so 
as  to  avoid  excessive  exposure  to  heat. 
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5.3  Marking 

Each  container  shall  be  legibly  and  indelibly  marked 
with  the  following  information: 

a)  Name  of  the  material  including  the  words 
'Food  Grade'; 

b)  Name  and  address  of  the  manufacturer; 

c)  Batch  or  code  number; 

d)  Net  content  when  packed; 

e)  Instruction  for  storage; 

f)  Best  before  (Month  and  year  to  be 

given  by  the  manufacturer);  and 

g)  Any  other  requirements  as  given  under  the 
Standards  of  Weights  and  Measures 
(Packaged  Commodities)  Rules,  1977  and 
Prevention  of  Food  Adulteration  Act,  1955  and 
the  Rules. 


5.3.1  BIS  Certification  Marking 

The  product  may  also  be  marked  with  the  Standard 
Mark. 

5.3.1.1  The  use  of  the  Standard  Mark  is  governed  by 
the  provisions  of  the  Bureau  of  Indian  Standards  Act, 
1 986  and  the  Rules  and  Regulations  made  thereunder. 
The  details  of  conditions  under  which  the  licence  for 
the  use  of  the  Standard  Mark  may  be  granted  to 
manufacturers  or  producers  may  be  obtained  from  the 
Bureau  of  Indian  Standards. 

6  SAMPLING 

Representative  samples  of  the  material  shall  be  drawn 
according  to  the  method  prescribed  in  4  of  IS  1699. 

7  QUALITY  OF  REAGENTS 

Unless  specified  otherwise,  pure  chemicals  and 
distilled  water  {see  IS  1070)  shall  be  employed  in  tests. 


ANNEX A 

[Table  \,SlNo.(\)\ 

METHOD  FOR  ASSAYING  PURITY  OF  CHLOROPHYLL 


A-0  METHOD 

The  assaying  of  purity  of  chlorophyll  is  carried  out  by 
the  Spectrophotometric  method. 

A-1  REAGENT 

A-1.1  Diethyl  Ether,  spectrophotometric  grade. 

A-1.2  Oxalic  Add 

A -2  APPARATUS 

A-2.1  Spectrophotometer,  capable  of  accurate  (±  1 
percent  or  better)  measurement  of  absorbance  in  the 
region  of  350-750  nm  with  an  effective  slit  width  of 
10  nm  or  less. 

A-2.2  Absorption  Cells,  1  cm  light  path. 

A-3  PROCEDURE 

Accurately  weigh  about  100  mg  of  the  sample 
and  dissolve  in  diethyl  ether,  making  the  volume  to 
100  ml.  Dilute  2  ml  of  this  solution  to  25  ml  with 
diethyl  ether.  The  concentration  of  the  sample  should 
not  give  an  absorbance  at  660.4  nm  that  is  in  excess  of 
the  working  range  for  absorbance  measurements,  that 
is,  not  in  excess  of  0.7. 


Measure  the  absorbances  of  the  solution  in  a  1-cm  cell 
against  a  diethyl  ether  blank  at  660.4  nm,  642.0  nm, 
667.2  nm,  and  654.4  nm  (These  being  the  absorbance 
maxima  in  diethyl  ether  for  chlorophyll  a,  chlorophyll 
b,  phaeophytin  a,  and  phaeophytin  b,  respectively).  In 
addition  measure  at  649.8  nm  and  628.2  nm.  To  the 
remaining  diluted  solution  add  one  crystal  of  oxalic 
acid  and  after  dissolution  and  mixing,  remeasure  the 
absorbances  at  the  same  wavelengths.  'AA'  is  the 
difference  between  the  absorbances  between  the 
absorbance  at  the  respective  wavelengths,  before  and 
after  addition  of  oxalic  acid. 

Calculate  the  concentration  of  the  individual 
compounds  in  micromoles  per  litre  from  the  following 
equation: 

Chlorophyll  a  =  17.7  AA  (660.4  nm)  +  7.15  AA 
(642.0  nm) 

Chlorophyll  b  =  19.4  AA  (642.0  nm)  -  2.92  AA 
(660.4  nm) 

Phaeophytin  a  =  4.89  A  (649.8  nm)  +  0.054  9  A 
(628.2  nm)  +  18.7A  (667.2  nm)  + 
0.057  5  A  (654.4  nm)  - 
chlorophyll  a 
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Phaeophytin  fc  =  71.0A  (649.8  nm)  +  2.51  A  Percent  _  Micromoles  x  0.907  5  x  12.5  xlOO 

(628.2  nm)  -13.5  A  (667.2  nm)  +  chlorophyll,  b 
84.3  A  (654.4  nm)  —  chlorophyll  b 

Convert  the  figures  inmicromoles/litre  to  percentages  Percent 

using  the  following  equations:  phaeophytin,  a 

Percent  _  Micromoles  x  0.893  5  x  12.5  xlOO  Percent 

chlorophyll,  a  "  Mass  of  sample,  mg  phaeophytin,  b  =  Mass  of  sample,  mg 


Mass  of  sample. 

mg 

Micromoles  X  0.871  2: 

X12.5 

xlOO 

Mass  of  sample 

,  mg 

Micromoles  x  0.885  2  : 

X12.5 

xlOO 
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